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ABSTRACT : PURPOSE: To improve engine output by connecting independently to two turbochargers, 

suction and exhaust ports at one side and those at the other side of a plurality of suction 
and exhaust ports on each cylinder, and by making different each opening and closing 
timing for a plurality of suction and exhaust valves. 

CONSTITUTION: In a multi-cylinder engine where two exhaust turbochargers 1a and 1b 
are provided in parallel, each cylinder 2 is provided with primary and secondary suction 
ports 3a and 3b, and corresponding exhaust ports 4a and 4b. An exhaust from each 
exhaust port 4a and 4b is independently led to the turbines 6a and 6b of the turbochargers 
1 a and 1 b through separated exhaust passages 5a and 5b, and turbocharged air from the 
compressors 8a and 8b of the turbochargers 1a and 1b are independently introduced to 
_ ^ each suction port 3a and 3b through separated suction passages 7a and 7b. Also, a 
^ suction valve 10a and an exhaust valve 9b are choked and released at earlier timing than 
another suction and exhaust valves 1 0b and 9a. 

COPYRIGHT: (C)1986,JPO&Japio 



BNSOOCID: <JP__361210224A_AJ_> 



©B*B4#I*Jr(JP) © & ¥t &m'£&l 

©'Jkm&Vttem (a) -210224 

©Int. CI/ at9JSB-§' ffrtSaS-f- @^§S BB»61^(1986)9^I8B 

F 02 B 37/00 L-6657-3G 
F 01 L 1/08 7049- 3G 

F 02 B 37/00 B-6657-3G aBESEft ^Igjc jfe§Bg>» 1 (i4l) 

©5§9s w *» xm&mtt x y $; y 

©4$ m P360- 50971 

@aj El PS60C 1985) 3^140 

@3S !8 * B ft » £ tt JK^m^lBfl? WfrJfi 3 « 1 ^ ^y^fettrt 

@w i a y ^ * * * a Kajweaawi? 3 » i 



18 10 ft 

1 &9!<Z>«fr 

PSS* -#i§&«tfx y >' y 

2 #tttt*<DfifH 

tftttftx y i? y K*?^Tx 1 -?©£tSfc:ov>T 
ft * - # a & €9 c <fc *) fin BE * n fc ft Sv * - 3r © 

cast* 4 ^^^Ktuac^ rae 
i&^cDftSv*- h^ratn-rt-aft 'titans 



* $ y ? & *> - h *MKti 

ft* -tfiStel&ttx y y. 
3 %^©^©/x«i^ 

ifeft* -#i8tft«(tx y •>* yTx 
Tigte«JfiE#2ocDftft*- ;Ki§te®*&?!ltC 

*• 

<t£*©i£flj> 

t£*©***lftft* -#ate«<* x y >* yc 
£t*Ttt* ftftiifc* 2 oc##$-tK &#ft 

ffl»*n*n*c&ft*-# 

fee. -3f©ftftiaK*iateBE*x y * y @fe 

i$«Cisv*Ttt:, -:fr<z>#ftifi»£Pa£ LT. 
{fclfra&ftffiBE^ftft^-tfiSte©©**® 



— 125— 



I^EO-hf^*? cfc^ft^fiEO J: 

(W*tf. HM1656-157325 ^£$8). 

ft* y y tc<fc * £ # tiU -tfOftSviffl&^KJ 
Gfi -f * fc 26 © /< ;u 7' * cfc c ig teE* x y 

*>• y 0 fe» ^ s-? ^ t isj easa m + * ft # co mm 

«k *iS»£E*< fi^ ^T«» oft iBl^ 



BBtt^-f $y^J;$t>to:fr<D&$&# - h*K!B! 

(ft ffl) 

&©«£<!) fc{&#©&^*'- 
K£*i§teE*^<r*c«h:&<T£***. f& 



*!R3BS61-210224 (2) 
(»H*<»ifeH -5 it 4 Ran*) 

% h 7 v r*}8* , r * C i tttt < s 2o 

T©ttJ^0I^Ji*ia») Kith 
;*J*fa±t 4 AC* * . 
(HHjS*»*t4fc»0*ai 

©5*ffiu:o^T*n^ftK:&£\tf - h 

- h i^^ftffl^oait. -are*** 

- h**©#5S£ffI*2 -#©#$** 



l^t>v — *0««*.- ^RHtJ^SlA^ 
*"i§»»C «fc *a^BEA<^SV> (>cdco. ^5vOft 

|^3)tx y s; yc^tt*^'/i'7'i=?«*tf 

i^ticiiCJ;^ 2 oo^Sv^ -#iSl^fa 
Tj§^t 4 CiCJ: -coffin *teT 3 



— 126— 



(fSfl?0J) 

-r *. 

x v V y it. 35 1 mtZTKt J; -9 tc. 2 o CD # 
Ss* -*'ia&8i(la). (lb) *<«;lT;k*>s 4o 
©£$-\£f(2) Kittx ^nfiis r^-f^yfcJ; 
tf** y^y <Z)&5v*- h(3a).(3b) i&Svrf 
- h (4a) . (4b) £ *<Ml& $ntUi # 

Hts (5a) li. r?j|B7*7 4 v V h 
Ua)frC>G>mS«.Zm 1 ft*** -**igte«Ula)<D 
* - t: y (Ga)tzm < £ 1 &Svil»Tfc *> . (5b) 

* y y - h (4b) ^ h 

2 - tfjateft(lb) 0 * - b- y (6b) K 

3 < & 2 ft&ilKTfc $ . (7a)tt. ffJK35l# 

- *iB&&(la)0ff]g2^ - t: y (6a)*ciitte 
■fin y 7* U y * <8a)C«fc *) flu EE £ ftfcftS** 
fitllgr v ^ V ft$v#- h (3a) < £ 1 ft& 
(7b)tts inesi2 ftS** -#iSte 



«^G2G1-210224 (3) 

a (ib) © ? - t: y (6b) ^ itis* * u y r u » * 

(8b) *) jfoE^tifc^Sv^lftsB* * y V & 
»*- h (3b)Kz& < 31 2 ftSviSS&T&*. 

m i - *-i@^®da) r-? 

-f U »»# - h (4a) ^ £ 0&£vK J: 9 l£«ft£ 

ntr^^y ft&*- h (3a) t> 

0T&9. m 2 - iSte&(lb) -b * 

y^'J^SS*- M4b)*£0ftS\K: J; »3SKf&$ 
fttt^y^'il^^-h (3b)*£>i§*$r * 45 

fi5S-fe*y^';p$s^-h (4b)^Mffl-r 

ft?<st/7'(9b)tt^ ^20{c:^-rj;'5tCx 7" 5 4 
»J h (4a)*BBIB-r *8PS5/V^r (9a) 

£*)*>^v^-< 5 y^TuajKr^4>©T^>^v 

ftEr? 4 ^ y ftSvtf - h (3a)^Ba^r^^Sv 

^-;i/y(ioa) ix. & 3 W£.tkT & ? tz, * # y 
^ "J ftft#- h (3b)£rara^*&5-\'*^7'(10b) 
J; *) *> JfU>* -f sy^TR1&r*t>0T£*, 
fc*?. SJis2-b * y ^ y ft ft st*:/ (lOa) ©HS 

*4 5 y*"fcU K&iST0&S*0#iS3&*P*if? 



* * << * y T $> * . 

(11) ttx T - ? U - . (12)tti7-7a- 
•fey-9-. (13a). (13b) ttT ? -fe n^^/i/t:&i& 
-J*** n y F;i/A;i/7's (14) « ffi S T *> * . 

-bK0»Ji)tK£*i«r. -fe * y ^ V ^SC^'^y 
(9b)cDKjfifc* -f s y *'(tb)a<r -< ^ y fi^^/< 
;v7*(9a)©!53»:* -f 5 y ^(ta)<fc >) 
£«fc*K m 4 ©tc^-r ci: o tc. -fe^y^y^^ 
h (4b)*£#ai£i'i*!fe$£S(Qb)a<x 7*5 

-f ^ y b*£v* - h (4a) ^ ^>gf as $ 

(Oa)<fc *) & <tei>. $2 tff Sv^ - 

*jS^S(lb)C J; ^jgl^E^^ 1 fi^JS^ 
te8Kla)tc.* ^jSI&BEJ; *) I>i5 < * * . ctit: 

-fe * y ^ y ftSv/N'^T'dOb) cdhs^^ 

K^ai^E*6^Tft^^Sv^(2) ©rtCffJi 

tn. ftfto»):jgL^ffi±$a. ytmshmfrfo 
f&^r. r ^ -< -7 y ft^^n^-/(ioa) © 
W%9 4 $ y ^a<* * y ^ y ftSS/^n/ruob) 



r^Vj ftft*~ h (3a)*£<B?fcJ®2&5fcCD(£ 

^ t y OOft^^^^T' (lla) . (10a) i -fe * y 
^* y ®<Dft^Sv^/i/-/(llb) . (10b) tco^fxj!;© 

t %■ WA. \t . * * y ^ y ® o fry 
(lib). (iob) ©#3»®ia*7 , 7 -< *7 y ffloft^ 

$v/</U7'(lla). (10a) 0 ® |fi «fc ^ § < 

x y >- y ©l^ttW^^U. 35lBItt«iafr» 
fife Fa. m2Fa«:^Scv/</u7'^-{ $ y^'o^ 
liS. ^30ttft^/v'^7'^'f $ y^olf 



—127 — 



0361-210224(4) 

(la). (lb) &Sv*-*'igte«. (3a), 

(3b) (4a),(4b) ftSv 

(5a). (5b) ft^ifflKx (7a). 

(7b) (9a), (9b) 

(10a) , (10b) ^S^A'/ur. 



r 2 ta 




TPC BDC 



Qb 




13a 



10a 9a 




10b 9 b Ab ? s b 



1 b 
b 
b 
b 
b 
b 
b 



* a 0 - * 
& ft *f - k 

* x * - > 

* ft jfi » 
» ft -S B 

» ft '« *- * 

« ft '« * r 



a e a 



— 128— 



